Biotin-labeled abscisic acid as a probe for investigating abscisic acid binding sites on plasma membranes of barley aleurone protoplasts.
Plant hormone abscisic acid (ABA) plays important roles in dormancy and stress responses, but its binding sites have not yet been fully elucidated. In this report, we suggest the utility of biotin-labeled abscisic acid (bioABA) as a probe to investigate ABA-binding sites on the plasma membrane of barley aleurone protoplasts. BioABA was approximately 100 times less effective than ABA in inhibiting expression of gibberellin-inducible alpha-amylase and in inducing expression of a reporter gene fused to the dehydrin promoter. To ascertain that bioABA could bind to ABA-binding sites on the plasma membrane, we used fluorescence flow cytometry to measure the fluorescence intensity of aleurone protoplasts treated with a combination of bioABA and fluorescence-labeled streptavidin. Addition of bioABA increased the fluorescence of aleurone protoplasts in a concentration-dependent manner, but addition of non-active bioABA derivatives did not. Furthermore, the increase in fluorescence intensity observed upon addition of bioABA was eliminated by co-treatment with excess ABA, but it was not eliminated by co-treatment with other plant hormones. These results suggest that bioABA binds to ABA-binding sites, and that bioABA should be a valuable probe for investigating ABA-binding sites on the plasma membrane.